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An integrable bias solution for avalanche photodiodes S. Deng and A. P. Morrison A bias circuit for avalanche photodiodes (APDs) based on a dual-rail charge pump configuration operating from a 5 V supply that is capable of supplying a bias voltage in excess of 50 V is presented. For shallow-junction planar APDs that operate between 25 V and 45 V this circuit is capable of delivering more that 50 mW of power, allowing avalanche currents in the mA range. The circuit design requires only 2 external load capacitors, while the rest of the circuit can be implemented as an application specific integrated circuit (ASIC) which makes the circuit highly integrable.
The bias voltage can be accurately controlled and easily adjusted by the end user using the shunt regulator incorporated for voltage control. Fig. 2 are Dickson pump circuits [5] . The MOS transistors in the circuit are connected in diode fashion. The neighbouring pumping capacitors are connected to two inverse pumping clocks. NMOS is used for the positive charge pump to transfer the positive charge. PMOS is used for the negative charge pump to transfer the negative charge [6] . The charge is sourced from the system power supply, Vdd or -Vdd. Through every stage, the output voltage is increased or decreased by the pumping clock. At the output, a higher potential exceeding the magnitude of the system supply is obtained.
For maximizing output current, shunt regulators are needed to control the output of the charge pump. With the shunt regulator, the charge pump operates continuously. 
